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(57)Abstract: 

PURPOSE: To provide the electric wiring/optical wiring combined flexible printed circuit board 
formed by housing electric wiring and optical wiring in the same wiring board and the substrate 
for such circuit board. 

CONSTITUTION: This electric wiring/optical wiring combined flexible printed circuit board is 
formed by using a high-polymer film having optical waveguide and metallic wiring formed on it as 
main constituting elements. The electric wiring/optical wiring combined flexible printed circuit 
board is formed by using the high-polymer film having the optical waveguide and metallic foil 
formed on it as main constituting elements. The main base materials of the respective high- 
polymer films are polyimide and more particularly adequately polyimide of org. tetracarboxylic 
acid and 2,2'-bis(trifluoromethyl)-4,4 -diaminobiphenyl. Since the circuit boards have 
characteristics, such as resilience and lightness, the circuit board makes contribution for high 
advancement of future optical communication apparatus, optical information device, etc. The 
circuit boards are easily made from the substrates. 
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* NOTICES • 



JPO and NCIPI ara not responsible for any 



(Translation done.] 



daaages caused by th» um of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Clatm(s)) 

[Claim 1] The electric wiring and the Optical wiring mixed-loading flexible printed wiring board 
characterized by using as the main component the high polymer film in which optical waveguide 
was formed, and metal wiring. 

[Claim 2] The electric wiring and the substrate for optical wiring mixed-loading flexible printed 
wiring boards characterized by using as the main component the high polymer film in which 
optical waveguide was formed, and a metallic foil. 

[Claim 3) The electric wiring and the optical wiring mixed-loading flexile printed wiring board 
according to claim 1 characterized by using potyimide as a main base material of the high 
polymer film in which this optical waveguide was formed. 

[Claim 4] The electric wiring and the substrate for optical wiring mixed-loading flexible printed 
wiring boards according to claim 2 characterized by using poryimide as a main base material of 
the high polymer film in which this optical waveguide was formed 

[Claim 5] The following general formula as a main base material of the high polymer film in which 
this optical waveguide was formed (** I): [Formula I] 



They are the electric wiring 8nd the optical wiring mixed-loading flexible printed wiring board 
according to claim 1 characterized by using the poryimide containing the repeating unit 
expressed with (however, the organic radical of tetravalence [ X ]). 

[Claim 6] The following general formula as a main base material of the high polymer film in which 
this optical waveguide was formed (** 1): [Formula 1] 



They are the electric wiring and the substrate for optical wiring mixed-loading flexible printed 
wiring boards according to claim 2 characterized by using the poryimide containing the repeating 
unit expressed with (however, the organic radical of tetravalence [ X ]). 



CLAIMS 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electric wiring and the optical wiring mixed- 
loading flexible printed wiring board which used the high polymer film, and its substrate. 
[0002] 

[Description of the Prior Art] Many flexile printed wiring boards to small electronic instruments, 
such as a camera, an electronic clock, and a calculator, and electronic parts are used taking 
advantage of the merit which can wire freely in narrow space. It is expected that application 
fields, such as a small computer, the exchange, and OA equipment, wifl be expanded further from 
now on. On the other hand, development of the various components for optical communication is 
performed with utilization of the optical transmission system by development of an optical fiber. 
Moreover, establishment of the optical wiring technique of mounting these light components in 
high density, especially an optical waveguide technique is desired. Generally, the conditions of ** 
excellent in thermal resistance which can control the refractive-index difference of ease 
[ manufacture ]. a core, and a clad with small optical loss are required of optical waveguide. As 
low loss optical waveguide, the quartz system is mainly examined, and with the optical fiber, Itke, 
since light transmission nature of a quartz is very good, also when [ finishing / an actual proof ] 
it considers as waveguide, in 1.3 micrometers. 0.1 dB [ /] or less low optical loss-ization of cm is 
attained for wavelength, however, large-area -izing which needs an elevated temperature is 
difficult at the time of production which needs long duration for the optical waveguide production 
— etc. — there is a trouble on manufacture. On the other hand, film-izing and shaping at low 
temperature are possile for macromolecule optical waveguides, such as 
polymethylmethacrylate, and they have the fault with the advantage in which a low price is 
expectable etc. that on the other hand it is inferior to thermal resistance. Since it is such, the 
macromolecule optical waveguide excellent in thermal resistance has come to be expected. 
[0003] By the way. potyimide excellent in the thermal resistance used as a base film of a flexible 
printed wiring board does not almost have an application track record to optics, such as optical 
waveguide, until now. Although this invention persons are furthering researches and 
developments about the pofyimide optical material applicable to optical waveguide, especially two 
points, a refractive index is [ excelling in the permeability of light, when applying poryimide as an 
optical material, and ] freely controllable, are important, this invention persons clarify transparent 
fluorination poryimide by JP.3-72528 A and show clearly that refractive-index control required 
for formation of optical waveguide is possile by coporymcrizing this fluorination poryimide by 
JP.4-8734.A further. Moreover, it has succeeded in production of optical waveguide using these 
fluorination potyimide as clarified in JP .4-9807 A. 4-235505. and 4-235506 each official report, k 
will be considered to be required with progress of an optical-communication technique and an 
optica Kinforrnati on— processing technique from now on that electric wiring and optical wiring are 
held in the same patchboard. However, there is no report of the flexible printed wiring board with 
which electric wiring and optical wiring were now held in the same patchboard. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the electric 



wiring and the optical wiring mixed-loading flexible printed wiring board with which electric wiring 

and optical wiring were held in the same patchboard, and its substrate. 

[0005] 

[Means for Solving the Problem] The electric wiring and the optical wiring mixed- loading flexible 
printed wiring board of invention of the 1 st of this invention are characterized by using as the 
main component the high polymer film in which optical waveguide was formed, and metal wiring 
about the electric wiring and the optical wiring mixed-loading flexible printed wiring board with 
which this invention attains said purpose, and its substrate. The electric wiring and the substrate 
for optical wiring mixed-loading flexile printed wiring boards of invention of the 2nd of this 
invention are characterized by using as the main component the high polymer film in which 
optical waveguide was formed, and a metallic foil. 

[0006] The fundamental example of a configuration of the electric wiring and the optical wiring 
mixed-loading flexile printed wiring board of this invention is illustrated. In drawing 1 . a side 
elevation and drawing 2 show a top view, and drawing 3 shows a sectional view. In each drawing, 
in a sign 1. metal wiring and 2 show the cladding layer of optical waveguide, and 3 shows the 
core layer of optical waveguide. 

[0007] Although 1 has copper, aluminum, gold, etc. as metal wiring, the copper usually used 
mainly with the current flexile printed wiring board is common. Except this is sufficient although 
the thickness of metal wiring has 35 micrometers of current, and 19 micrometers in use. 
Moreover, there is especially no limitation also about the width of face of metal wiring, and it is 
the same as that of a current flexile printed wiring board, and is good. Metal wiring may be 
stuck to the direct high polymer film, as shown in drawing, and it may be stuck through 
adhesives. 

[0008] Moreover, the base materials of the cladding layer of the high polymer film in which 
optical waveguide was formed, and a core layer may be different polymeric materials that what is 
necessary is just polymeric materials. However, it is indispensable that the refractive index of a 
core layer is larger than the refractive index of a cladding layer. As a concrete ingredient there 
are polymethylmethacrylate, polystyrene, polyester, poryimide. silicon resin, etc. From the track 
record in a flexile printed circuit board, and a heat-resistant viewpoint, poryimide is desirable. 
Furthermore, the following general formula to which development is progressing as optical 
waveguide (** 1) : [0009] 




[0010] The poryimide containing the repeating unit expressed with (however, the organic radical 
of tetra valence [ X ]) is more desirable. However, if development of macromolecule waveguide 
besides future progresses, the ingredient can be used with a natural thing. The both are 
applicable although there are a murumode type and a single mode type of optical waveguides. 
Various dimensions are possible, although any, such as a globular form a square, and a rectangle, 
are sufficient as a core configuration and a certain amount of limitation receives the dimension 
of a core with a waveguide type. For example, a core dimension has common about 1-100 
micrometers in a square core configuration. Since dad layer thickness will lead to the loss of 
light if it becomes not much thin as compared with the thickness of a core layer, it is not 
desirable. The thickness of the grand total of a core layer and a cladding layer is thin, and a 
support film may be stretched when it cannot have a mechanical strength as a flexile printed 



[001 1] The electric wiring and the optical wiring mixed-loading flexile printed wiring board 



http:/ /www4.ipdl.ncipi.go jp/cgi-bin/tran^web.cgi.eiie 



httpy/www4.ipdl.rK;ii.gojp/cgr-bin/tran.web.cgi.eije 



JP.06-281831.A [DETAILED DESCRIPTION] 



3/4 v 



JP.06-281831.A [DETAILED DESCRIPTION] 



illustrated to drawing have various things, such as what is a thing of fundamental structure, for 
example, has electric wiring in both sides, a thing multilayered further, a thing with two or more 
core layers of optical waveguide, and a thing further made into the multilayer. 
[0012] Electric wiring and the substrate for optical wiring mixed-loading flexible printed wiring 
boards are what the high polymer film which gave optical wiring, and the metallic foil unified, and 
is the thing of the condition before performing wiring processing of electric wiring and an optical 
wiring mixed— loading flexile printed wiring board. 

[0013] Electric wiring and an optical wiring mixed-loading flexible printed wiring board are 
produced as follows. The high polymer film which has optical waveguide first is formed, and a 
metallic foil is stuck with adhesives after that, or plating processing is performed. In this way. 
wiring processing is performed to the obtained electric wiring and the substrate for optical wiring 
mixed-loading flexile printed wiring boards, and electric wiring and an optical wiring mixed- 
loading flexile printed wiring board are obtained. The high polymer film which has optical 
waveguide can be obtained by exfoliating from a substrate the macromolecule optical waveguide 
produced on the suitable substrate. 
[0014] 

[Example] This invention is explained in detail using an example below. In addition, this invention 
is not limited only to these examples. 

[0015] The concentration 15wt% potyamide acid solution was obtained from en example 12. 2- 
screw (3. 4-dicarboxy phenyl) hexafluoropropane 2 anhydride (6FDA). the 2 and 2'-screw 
(trifluoromethyl) -4. a 4'-diamino biphenyl (TFDB). and N.N-dimethylacetamide (DMAc). After 
carrying out the spin coat of this poly amide acid solution on a silicon wafer, in oven, it heated at 
1 60 degrees C by 70 degrees C f or 2 hours, and heated at 380 degrees C by 250 degrees C for 1 
hour for 30 minutes for 1 hour, and imide-ization was performed, and the poryimide film with a 
thickness of 30 micrometers was obtained. Next, the concentration I5wt\ solution of the 
potyamide acid which is the precursor of poryimide with a larger refractive index than a lower 
cladding layer was obtained from the mixture (6FDA:90 molY pyromellrtic acid 2 anhydride: 10 
mof\) and DMAc of TFDB and an acid anhydride. After carrying out the spin coat of this 
potyamide acid solution on the above-mentioned lower cladding layer, in oven, it heated at 1 60 
degrees C by 70 degrees C f or 2 hours, and heated at 380 degrees C by 250 degrees C for 1 
hour for 30 minutes for I hour, and imide-ization was performed, and the core layer with a 
thickness of 1 0 micrometers was formed. The 0.3-micrometer aluminum film was formed with 
vacuum evaporationo equipment on this core layer. Next, it prebaked. after applying the usual 
positive resist with a spin coat method. Next, after irradiating ultraviolet rays using an extra-high 
pressure mercury lamp through the mask for pattern formation with a line breadth [ of 10 
micrometers ]. and a die length of 60mm, negatives were developed using the developer. After- 
bake was carried out after that Next, wet etching of aluminum by which a coat is not carried out 
by the resist was performed. Poryimide was processed using the dry etching system after 
washing desiccation. And the etching reagent which described above the aluminum in the upper 
layer of poryimide removed, and the ridge mold optical waveguide of 1 0-micrometer width of face 
was Obtained for the core layer. Furthermore, on this ridge mold Optical waveguide, after carrying 
out the spin coat of a lower cladding layer and the same poryamide acid solution, in oven, it 
heated at 160 degrees C by 70 degrees C for 2 hours, and heated at 380 degrees C by 250 
degrees C for 1 hour for 30 minutes for 1 hour, and imide-ization was performed, and the up clad 
with a thickness of 30 micrometers was formed. In this way, when it was immersed underwater 
and the poryimide optical waveguide on the produced silicon wafer was left, the poryimide film 
with which optical waveguide was formed exfoliated. This was dried at 100 degrees C under 
drawing and a vacuum for 1 hour. Next. 18 micrometers of copper were plated with the 
electroless deposition method to the poryimide film with which optical waveguide was formed, 
and electric wiring and the substrate for optical wiring mixed-loading flexible printed wiring 
boards were obtained. Furthermore, electric wiring was formed by the usual patterning method, 
and electric wiring and an optical wiring mixed-loading flexile printed wiring board were obtained. 

[0016] 



[Effect of the Invention] The electric wiring and the optical wiring mixed-loading flexile printed 
wiring board of this invention can transmit an electrical signal and a lightwave signal to 
coincidence, and since it has flexiiiity and which lightweight description, it has the effectiveness 
which can contribute to the advancement of future optical-communication equipment and optical 
information equipment Moreover, electric wiring and the substrate for optical wiring mixed- 
loading flexile printed wiring boards have the effectiveness which can produce easily electric 
wiring and an optical wiring mixed-loading flexile printed wiring board. 
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* NOTICES * 
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precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the side elevation of one example of the electric wiring and the optical wiring 
mixed-loading flexible printed wiring board of this invention. 

[ Drawing 23 It is the top view of the electric wiring end the optical wiring mixed-loading flexible 
printed wiring board of drawin g 1 of this invention. 

[Drawing 3] It is the sectional view of the electric wiring and the optical wiring mixed-loading 
flexft>le printed wiring board of drawing I of this invention. 
[Description of Notations] 
1: Metal wiring. 2 clad. 3 : core 
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Abstract 



PURPOSE.To provide the electric wiring/optical wiring combined flexible printed circuit board formed by 
housing electric wiring and optical wiring in the same wiring board and the substrate for such circuit 
board. 

CONSTITUTION:This electric wiring/optical wiring combined flexible printed circuit board is formed by 
using a high-polymer film having optical waveguide and metallic wiring formed on it as main constituting 
elements. The electric wiring/optical wiring combined flexible printed circuit board is formed by using the 
high-polymer film having the optical waveguide and metallic foil formed on it as main constituting 
elements. The main base materials of the respective high-polymer films are polyimide and more 
particularly adequately polyimide of org. tetracarboxylic acid and 2,2 , -bis(trif1uorornethyl)-4,4'- 
diaminobiphenyL Since the circuit boards have characteristics, such as resilience and lightness, the 
circuit board makes contribution for high advancement of future optical communication apparatus, optical 
information device, etc. The circuit boards are easily made from the substrates. 
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